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MitoNEET is an outer mitochondrial membrane protein that contains a [2Fe-2S] cluster in a 

unique ligation pattern of 3Cys-1His residues. Since its discovery, three genes of the protein 

family have been identified as CISD1 (mitoNEET), CISD2 (NAF-1), 

and CISD3 (Miner2).   MitoNEET and NAF-1 are known to play significant, although unclear, 

role(s) in resistance to oxidative stress and, as such, are possible drug targets for diseases such as 

cancer cell, diabetes, and Parkinson’s Disease. The cluster of the NEET proteins is redox active 

and the cluster of mitoNEET has been shown to be reduced by biological thiols, such as the 

amino acid cysteine. In this project I have started to explore how 1.) the 

protein mitoNEET contributes to sulfur-metabolism in human biochemistry and 2.) how NEET 

family proteins interact with each other using a yeast-2 hybrid model.  The initial research 

methodology of thin layer chromatography (TLC) showed that a reaction is occurring when the 

amino acid cysteine is combined with mitoNEET and that the product can be visualized using 

ninhydrin staining. A method was developed using gas chromatography–mass spectrometry 

(GC-MS) techniques. Standard samples of cysteine, cystine, and homocysteine were analyzed 

and a method developed to achieve base line separation. MitoNEET consumes cysteine to form 

cystine without the need for an additional cofactor. This indicates that the redox partner is the 

[2Fe-2S] cluster. This result indicates an enzymatic function of mitoNEET that would integrate 

into maintaining cellular thiol redox balance. Additionally, yeast-2 hybrid experiments have 

shown an interaction between NAF-1 with itself and NAF-1 with mitoNEET. Future studies will 

extend this work by examining how NAF-1 interactions in yeast cells are impacted by the 

induction of oxidative stress.   

 

 


